We define the concept of regular partition of a graph r and its relationship to the automorphism group of r. In application. we give necessary conditions for a perfect code of r in the sense of Biggs to exist.
REGULAR PARTITIONS
In the sequel r is a directed graph without loops or multiple arcs, X its vertex-set and E its arc-set. For every a E X, set r+(a) = {x E X; (a, x) E E}. N. Biggs [1] defines a perfect code C of r as a subset of X in which no two vertices are adjacent and such that every vertex in X\ C is the successor of exactly one vertex in C. Clearly a subset C is a perfect code if and only if {{ a} u r+ (a)} ae C is a partition of X.
Let [m] denote the set {I, 2, ... , m}, m;;'1. We define a regular partition of the directed graph r to be a partition (X/)ie [m] of X such that there exist integers (V~j), (W~j),
For every x E Xi> LEMMA 1. Let r be a directed graph and G a subgroup of its automorphism group. The set of orbits of G on X is a regular partition.
The proof is straightforward and left to the reader.
The vertex-space [2] V of r is the vector space of functions from X to C, with canonical basis (ex)xex. Let fP be the adjacency mapping defined by:
Define also:
The matrix A of fP in the basis (ex)xeX is the usual adjacency matrix of r with entries: and P be its matrix in the basis (eX)XEX' First we prove that AP = PA. Remark that (from the definition). So
where Xx denotes the subset Xi, iE [m] , such that XEX i . Therefore:
x,y ZEX Ixxl Z,y zEx,lxxl ZEX, IXxl 
with the additional condition So, we have proved the proposition. For instance, using the trivial partition {{X}}XEX we get that if det (Id + A) ~ 0 then r has no perfect code.
PERFECT CODES IN GROUPS
Let G be a finite group and '!e be a set of conjugacy classes such that {e} t '!e. Set H=UKE:KK.
Let r denote the directed graph with vertex-set G and arc-set E = {(g, g'); g' g-I E H}.
If C is a perfect code of r we say that C is a perfect H-code of G. Our purpose is to study the existence of perfect H -codes.
The group of inner automorphisms of G is a subgroup of Aut (r)-the group of automorphisms of r. Let R be the regular representation of G, that is the map g ...... R (g) such that for any
x E G we have R(g)e x = e gx . In this case, the adjacency mapping cp is given by LgEH R(g).
Therefore we have: Let X = AI, A 2 , ••• , Ak be an irreducible character of Sn (see [5, 6] Let 0' == Ss X S6 denote a subgroup of Sll with index 462. I TI + 1 = 56 does not divide 0'
and since degree (R G') = [ 0: 0'] < 825, Char (R G') (\ N = 0. From theorem 7, Sll does not contain a permutation perfect code of radius 2. By use of a judiciously selected subgroup of S", O. Rothaus and J. G. Thompson [7] were able to prove-in terms of the group algebra of Sn-the more general result:
THEOREM.
If 1 +[n(n -1)]/2 is divisible by a prime exceeding n 1 / 2 +2, then Sn have no perfect T-code.
